GO 
CO 



PATENT SPECIFICATION 



(ii) 



10 



15 



20 



25 



30 



35 



40 



45 



(21) Application^. 55536/73 (22) Filed29Nov. 1973 
(33) Sr ( JAT APPliCati ° n N °- U9682 / 72 ( 32 ) ^ed 29 Nov. 1972 in < 19 > 
(44) Complete Specification published 11 Juno 1975 
<51)INTCL* G03C 1/82 1/06 
(52) Index at acceptance 

G2C 513 516 601 717 C19Y 



1397 218 




(54) PHOTOGRAPHIC LIGHT-SENSITIVE MATERIALS 

210/NakanuI? JSL^^JsM S^T LT ° V a of No. 

invention for whic^eTray thS ai ™ ^ ^ d ° hercb y decIarc * e 

rSeStrJ 0 be - rf — " - ;ssr4W4 

*ati/^ ^ing improved ^ 

•VP« W?&fif^£L3S^-" gCner f y Prepared b ? Paring a 
applied ^ hydrophi^cSne^ L^n L^T? ^ adhesion of » -ubseqSy 
on one or both aurfS^rf t£ subb^d^^ Photographic emulsion 

poly-^lefin suchas polveth^eS S 3 The ^PP 0 * ^ instance, a 
triacetate, a polyester £ch mSL£t P *^ f ceUulose such as cellulose 
a paper ^I^S^S^^^S^^ a ^ nthedc ^ or 

material having photoSS^S^ £.r£ P 0 ^. An ^ fe of a Wc 
support is a c&Sx^?»«Ii™iSf¥i em « Iaon J«y«w on both surfaces of the 
materials ordinal navetifi pW^hlS h f^ T P^.^P^ light-sensitive 
surface of the m^^lffSg^^i^^^ ^) on only one 
Since such a photographic materid fa ^mSSi / ^PP 0 " bem g uncoated. 
photographic emiil&m iSSTSiSrS IS ^ a support and one- or more 
be formed thereon bvMctiZ n^™~f electrically msulatmg, static charges tend to 

(such as x^^SSsV^^ZS^ * ° f dkduSu 

graphic material. For inW? LtifSJ^ S "^d"*™ or use of the photo- 

which has the eflfflbKiK 2 development cause an electric discharge 

selves by the formation o ^irr^Ste or^nS 0 ?^' 6 &hn f- nd manifest the ™" 
static discharge are called S m f !f ^ Tfc °f Spots or M&s foimed - by the 
commercial vafu ™ S ^ lotXpWc fSn • fofi^ ^ ° F com P lete ly destroy the 
medical or industrial X-STfiE?^ bT^ SS^lSrf?* ° f J™** ° n 
troublesome problem since the f n m.ari™*«; dangerous. 1 Ins phenomenon is a most 
and it is accentuated Sh«a«m^£ n£™ 'I" 01 P e ™?P. tib,e befor e development, 
the speed of procaine Aho ! ' h P ho *°g^Pl«c sensitivity of the material and in 

duttSn the s^aceTsupnort TtaTSK'S < *^2 ^ adhesi °n <* 

uneven coating of layers K n J * ln secondar y difficulties such as 

action^^eirSe ^hl^S^^A^ * ««» «* - -ter- 
a knowledge of the chS SruSr?nfriJ « ' u- prCSent t0 P redict > fro ™ 
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static charges, by increasing the electrical conductivity of the surface of the materials. 

Attempts have been made to improve the electrical conductivity of supports and 
the surface of various surface layers of photographic materials by utilizing various 
hygroscopic materials, water-soluble inorganic salts, and certain surface-active agents.' 
For instance, m order to provide an antistatic property to the supports for photographic 
films it is known to incorporate an antistatic agent actually in the polymer used for 
making the supports or to coat an antistatic agent on the surfaces of such supports. In 
coating an antistatic agent, the antistatic agent is coated as the backing layer alone or 
as a mixture with a polymer such as gelatin, polyvinyl alcohol or cellulose acetate An 
antistatic agent may also be incorporated in the surface protective layer for the photo- 
sensitive emulsion layer of a photographic material or a solution of an antistatic agent 
is coated on the surface layer of a photographic material. 

However, various conventional antistatic agents are quite specific to the nature of 
supports for photographic films and the nature of photographic compositions, namely, 
certain anastatic agents may give good results for specific film supports, photographic 
silver hab.de emulsions, and constituents for photographic films or papers but do not 
P aTs If 7 antlstatlc effect to other film supports and photographic constituents and 
additionally sometimes adversely influence the photographic properties 
w X 111 ^ 0 . a g en£s u or ^5«y u^d effectively not only in photographic materials 
but also in various other fields are generally so-called surface-active agents, i.e.. com- 
pounds which have both a hydrophobic aliphatic hydrocarbon group and a hydrophilic 
group such as a sulphonate group, a phosphate group, a carboxylate group or a 
quaternary ammonium salt group in the molecule. It is believed that among these 
surface-active agents, those having a substantially high power of absorption are effective 
r^r? ? i PU T Ee - How T r ' ^f" surfac e-active agents are applied to photographic 
materials, they generally tend to smooth the surface of the photographic film as the 
number of carbon atoms of the hydrophobic group in the moleone mcreased. When 
the surface-active agent is used in the backing layer of the support for the photographic 
^^fi^T^^-v most . noticeab fe is advantageous in reducing adhS 
auahtt S*t£ Meditating *s passage through the camera, and improving the 

ffl., ^ photographic layers. Therefore, the sparingly water-soluble or 4ter- 
msoluble hydrophobic compounds are known to be used for providing a slip property, 
apart from any antistatic property. * r^f^y, 

However, in this case, the provision of too high a slip property is accomoanied 

Surmf rtaS^F^TW? "** SUpping »* ^c^gWotogSpSS 
during the manufacture of the films, uneven cut sizes of photographic films on cutting: 
slipping on stacking, splitting or unwinding of the photographic fUm inT rameraTnd 
SS£ ™ - on .P ro i ection - Therefore, hi sdcctini^tis^agzntsl^ pho^. 

Iffthf ™' t0 . consid <Vvhether * e ^ts adversSy 

a&ect the camera behaviour of the photographic materials and the adhesive property 
while maintaining a suitable coefficient of friction. «""«.ivc property 

An object of this invention is to provide a photographic material having an 

ge^ral 0 ?ormula a : COlnPOUnd e " entW * ° f ^«5rSSn5b?£ 




0(CH 2 CH 2 0) x (CH 2 )^(CHR 3 ) 2 S0 3 M 

(D 



wherein R 1 represents a hydrogen atom or an alkyl group, R= represents an alkvl noim 
R 3 represents a hydrogen atom or a methyl group M reDre^nr* , ul" y P P ' 
cation, x has a value of from 0 to 50, yJSo 2or*?J hydrogen atonl or a 
provided that y and , are not all sin^ulSy °Wo .The ^«cK Srte£^^ 
be e^g., a surface (protective) layer, an anticurl layer or an a^tihakSn la?er The 
above compound may be contained ir> anv of the a W«M uT.L " J , 

in a composition on at least one surface %Z ot *l ftup^n. 1 * >m Cr te CC3ted 
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to asrdta ^f^'° f ^ 8 .t ne 'f 1 f ° rnU ^ a © used * 11115 invention (otherwise referred 

carbon aton£, preferabW SHs SJS .SS^"?^ ""a*™* 1 » about 18 
an alkali meil an Sine ^arrf,^^? * Suitable examples of the cation M are 

* aS 5 ™^ ob ?r d f • •r*"* of pouSS,™ vSI^ 'cLz 



Compound 1. 




0)H| S 


C 9 H| 9 






0 

CH?- 

1 

CH 2 


0 

1 ^ J 

CHz 


1 
i 


0 0 
(CH Z )3S0 3 Na (CH 2 ) 3 S03Na 



0 

(CH 2 ) 3 S0 3 Na 

The mean polymerization degree is 3 and x is 2.5. 
Compound 2 

v^SS^S^StlSfST m as Compound but ' m which 



4 
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Compound 3 

A compound having the same structure as Compound L, but in which the mean 
polymerization degree is 6 and x is 5. 



Compound 4 



C 8 H; 7 




0 

(CH 2 ) 4 S0 3 K 



The mean polymerisation degree is 3 and x is 5. 
Compound 5 

CgHjg 

-CH 2 - 

C9H19 



0 CH 3 
CH2CH 2 CHS0 3 Na 



0 CH 3 
CH2CH 2 CHS0 3 Na 



C9H19 




C9H19 



0 CH 3 

CH^C^CHSONa. 



The mean polymerization degree is 6 and x is 30. 
Compound 6 




0 JL 0 J 0 

(CH 2 ) 3 S0 3 Na (CH2)3S0 3 Na fch^SOjNa .(6*2)3 S0 3 Na. 



X and X' each represents CH a or C 3 Hi 0 and the mean polymerization degree is 10, 
with the ratio of the moiety containing the C 3 H ir t group as a phenyl substituent to the 
moiety containing the CH 2 group as a phenyl substituent being 1:1. 
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Compound 7 
C9H19 



C9H19 



C9H19 
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(CH 2 ) 3 S0 3 K (CH 2 )3S03K 
The mean polymerizatioa degree is 5. 



Compound 8 
C12H25 



C12H25 



CCH 2 ) 3 S0 3 K 



1 C, 2 H 2 5 




0 L 0 J 0 

(CH 2 )3 S03tta (012)3 so 3 Na (c^SO^Na 

The mean polymerization degree is 7. 

The polymers of the aforementioned general formula used in this invention can 
be prepared by various known methods. For instance, the compound can be obtained 
by preparing an alkylphenolformaldehyde condensate and then the ethylene oxide 
addition product of the condensate by the methods as described in Kogyo* Kagdku 
Zasshi (Journal of Industrial Chemistry), 66, 391 (1963) and Yu Kagaku (Oil 
Chemistry), 12, 625 (1963), reacting the addition product with a sultone such as propane 
sultone or butane sultone or chlorosulphonic acid in a conventional manner to give a 
sulphonic acid derivative thereof, and then neutralizing the product with an alkali such 
as a metal hydroxide, e.g., sodium hydroxide, potassium hydroxide or calcium hydroxide 
a metal carbonate, e.g., sodium carbonate, ammonia, an amine, e.g., t^emylamine, 
triethylamine, or triethanolamine. It is generally believed that those compounds have 
the structures as shown in the specific illustrations of the compounds of this invention 
but there is a possibility that they include compounds having other structures which 
can be supposed from the synthesis. However, the inclusion of such materials does not 
provide any difficulty in the practice of this invention. 

The compounds which can be used in this invention are readily soluble in solvents 
such as water and an organic solvent such as alcohols, e.g., methanol, ethanol, ketones 
e.g., acetone or esters, e.g., ethyl acetate. These solvents can be used alone or in com- 
bmation and when they are incorporated into photographic emulsions, they do not 
adversely influence the photographic properties of the emulsions such as sensitivity, 
gamma and fog. J 
_ The antistatic polymer used in this invention can be used individually or together 
with other conventional antistatic agents and the amount of the polymer generally used 
is about 0.005 to 2.0g, preferably 0.01 to 0.4g, per square metre of photographic film. 
The content of die polymer is dependent upon the kind of photographic film base u-ed 
the kind of photographic composition, the structure of the layers of the photographic 
material and the coating system. F 

The antistatic compound can be applied to the surface of a photographic film by 
dissolving the compound in water and/or an organic solvent, such as an alcohol e / 
methanol or ethanol, a ketone, e.g., acetone or an ester,- e.g., ethyl acetate, used alone or 
in a mixture. The solution is then applied to the surface of the photographic emulsion 
layer of the photographic film by spraying or coating on a support, or a photographic 
film is inimersed m the solution, followed by drying. Also, the compound can be used 
together with binder such as gelatin, a gelatin derivative such as acylated gelatin as 
described m U.S. Patents Nos. 2,523,753, 2,691,582 and 3,118,776 or graft lelatin as 
described in U.S. Patents Nos. 2,831,767 and 3,620,751, polyvinyl alcohol, cehWe 
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acetate phthalate, ceiluloce acetate, polyvinyl pyrrolidone, a copolymer of stvrene and 

fro,n about : 1 to _20 v/t.% of the binder, preferably 2 to 10 wt.% of the bindeT 
^ ^ , antlstaUc Polymer can be applied as an antistatic treatment to films of ceih,In<^ 

. SS£ W Polystyrene, polycarbonate, polyethylene, ^ypra^lS^S^^ 

Furthermore, the antistatic layer containing the polymer u-ed in this invpntinn ™„ 
15 3 615 546 3 ' 35j -- 9j8 or an antihalation dye as disclosed in U.S. Patent No 

• MHH 

little effect on the surface- rStiVi* 3 > 220 ' 847 arc a PPl"=d in this way they have 

having .a surface with ^^^.SffiKrf S^iT* 1 ^""T^t* layEr 
mechanicaUy handled. Furthermore? wten r£ fJi!? md 0311 
a conventional antktticTfeS wWch W £?f?f *° ?° lymer & used to S ethcr 
property but an m-dt^^ ^T r "* aforementioned, an excellent antistatic 

therefore improved without de-raXo- thl & ""Khamcal workability 

material; therefore, such a ccnvennW LSiSaS,^^ ° f - P^g™^ 
m photographic materials of the Resent Mention g satisfactorily included 

X^aSSES ff£££25 £=£" ^ ta -P— - ** or 

ages^bTwt^ -ci percent- 

evaluated by measuring the aruo-nt rf S- "ST ^ e , an,1 * atlc Property was 
formation of static nmks S a * C the surface "sistivityf and the 

width^%~ nd ° f a ^ h C 5 r f5 cT^tTa^hi 7 ^ 3 ^ P iece hav -S • 
speed of 33 cm/sec and lettuaVk fall Z a f^S?" r ° IIer ^ a , load of 38 0g and a 50 
of rubber because rubber is poskioned in S^L^ ^ V/as made 

cietals, papers and cotton jnTdrtL^ t ? ° f matenaIs «"* as plastics, 
considered to be typical of such materials ° ar ^ m ^ series and hence rubber is 

at the portions which contacted the samDleT ™ J , • ^ stamIess ^as used 

of static marks. The sample was deveWdfo f *^F ermir * e formation 

65 the following composition: Ge ' e *°- ed for 4 "imutes at 20*C in a developer having 

65 
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water (at 50"C) ' 7QQ ^ 

Sodium N-methyl-p-aminophenol sulphate 4 a 

anhydrous sodium sulphate 60 X 

hydroquinone j 0 f 

sodium carbonate monohydrate 53 % 

potassium bromide 25 | 

water to make j j^ tte 

fifm d ^ a „K 0lUti0 -? °^ hyP< l' *e formation of static marks on the photographic 

film was observed and evaluated on a scale of A (no static marks>-B (shghtV-C (con- 
siderable)— D (extensive) — E (covering entire surface). l«ugny— »- (con 

_ _ EXAMPLE 1 

J.p one surface of three samples of a polyethylene terephthalate film was anolied 

fSSS- S ° lution fi , PreparCd - ? deSCTib " d below/and thL a ptotoggwc 
emulsion 1 or a direct X-ray film, containmg 9% gelatin and 9% silver halide CA-Brl 
iodide content 2 mole %\ was applied to the other surface of Ae film, 1 " ' 

Antistatic Composition (I) : 

1% methanol solution of Compound 1 as antistatic agent. 

Binder Composition (II): 

0.3% solution of cellulose triacetate in a mixed solvent consisting of methanol 
tettachloroethylene, tetrachloroethane and phenol in a ratio ofT 70 ■ 8 ' 
The antistatic coating solutions used were prepared by adding an amount of Anti- 
que Composition I to 93 grams of Binder Composition II so rtat^e^onTent ofthe 
effective component of the antistatic component became, in samplS (b) to(d) 2 3 or 

?£5 • t £f C ^ binder ' and addm S to * e mi ^ e fi«gS Sethanol'to makl 
„2 °* 12 g^ms methanol together with that present in Composition™ A 

control saniple (a) was prepared which did not contain any of the c23l 
fomiS^W 1 ° f J* 8 ** *e surface resistivity, and the amount of Sc marks 

zKctS Sf tf^id*!** werc measured under the condition 5 

3 ^ ana or 65% and the results are shown as follows : 

TABLE 1 

Amount of 

Compound 1 Static Surface Static 

*. mnU of Charges Resistivity Marks 

Sample (bmder) (volts) (ohms) (grade) 

(a) 0 50 «^in»« VS^«y 



(b) 2 40 7X10 10 

£) 3 23 6X10 10 

W 5 10 . 3 x 10 s 



>10 16 E 
A— B 



A 
A 



compared with ^coaSo^ltl^ts^ S * 1"* mVen ?° n as 

tion of static marks was observed. P ( } (d) ' D ° ° r ahnost no forma - 



~ EXAMPLE 2 



Binder Composition (III): 

cellulose triacetate 0 3 

methanol 10 * | 

ethylene chloride 70 | 

methylene dichloride 15 f 



5 g 
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Antistatic Composition (IV): 
Compound 3 
methanol 



0.2 g 
100 g 



Thereafter, a photographic emulsion for an indirect X-ray film, containing 9°/ 
gelatin and 9% silver halide (AgBrI, iodide content 3 mole %), was applied to the 
other surface of both the film samples (a) and .(b) and dried. The photographic film 
thus prepared was humidified for 3 hours at 23 °C and a RH of 60% and then 
surface resisuvity and the formation of static marks were measured, the results beine 
shown in the following table. 



TABLE 



Sample 
(a) 
(b) 



control 

with layer of Antistatic 
Composition IV 



2 

Surface 
Resistivity 
(ohms) 
>10 ltt 

3.5 X 10 s 



Static 
Marks 
D 



nf rht n- * r ° m ^- reSuI f m Table 2 > in film ( a ) ^ving only the layer 

nf ^fn 1 ^ m P O31 * 0n > *e surface resistivity was not reduced and the formation 
of static marks was severe. On the other hand, in the sample (b) also having the laver 
?r^7^ nC « m ^f Lti011 . conta i nin g ^ Compound 3, the surface resiSivity was 

_ EXAMPLE 3 

«w, i C sample f ° f c^ose triacetate film base were each coated on one surface 

Ef 10 routes 1 2 06111,1056 ° f ^ f ° U ° wing ™"P«"«« «dS3 



cellulose diacetate 
water 
methanol 
acetone 

Compound 3 or 9 



0.2 g 
10 g 
50 g 
40 g 

0.1 g 



a«n?fcr 0 ^S§ ( . S S? i0 ? u 5 ^ f ° r (a) was a contro1 and contained no antistatic 

tF^L\ - a P (b) ^ mventJon ic contained Compound 3, and for sample (x\ 
5SSSSi C SSS? C ° mP0Und 9 ° f ^ structural formula and^meS 




(CH2) 3 S0 3 N 



(CK 2 ) 3 S0 3 Ha 



A photographic emulsion containing 9% gelatin and 9% silver halirie fAo-R-T 
iodide content 2 mole %) was applied t<f the' opposite surface of each fit LSe^d 

S a RH ofTo^X^ S"* SUrf - aCe ? f ^ I*«»e«pluc film for 3 taS fg 2?C 
t«c ^ .v. 60% the surface resisuvity and the formation of static marks were 
measured, the results being shown as follows : "i<"ks were 



TABLE 3 



Sample 

W 
(b) 



Antistatic agent 
in layer on back 

Control — none 

Comparison — Compound 9 

w/o alkyl group 

As invention — Compound 8 



Surface 
Resistivity 
(ohms) 

10 16 

5 X 10 12 
1.3X10° 



Static 
Marks 

D 

C 
A 
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As is clear from these results, in the control sample (a) the surface resistivity was 
not reduced and the formation of static marks was severe: the comparative compound 
9 which did not contain an alkyl phenol group gave but a poor improvement. In the 
sample (b) according to this invention, the surface resistivity was reduced greatly, no 
static marks were observed, and thus a satisfactory antistatic effect was obtained. 5 

EXAMPLE 4 

A radiographic material was prepared by applying a highly sensitive photographic 
emulsion for an X-ray. film containing 6% gelatin and G% silver iodobromide (iodide 
content 3 mole %) to subbed acetyl cellulose film, covering the emulsion layer with a 
simple aqueous solution of gelatin (not containing an antistatic agent) as a surface 10 
protective layer and drying. Seven samples were taken.from this material and except for 
a control sample (a), they were each immersed for 30 seconds in a 1% aqueous solution 
of a compound used m this invention, namely the Compounds 1, 3, 4 and 7, or of the 
known antistatic agent saponin or sucrose monolauric acid ester, and then dried 

After humidifying each of the samples thus prepared at 23 °C and an RH of 40% 15 
the amount of static charge and the surface resistivity of the sample were measured 
under these conditions, the results of which are shown as follows 



TABLE 4 

ork . Static Surface 

20 0 , Anastatic Charge Resistivity Static 

Sample Agent (volts) (ohms) Marks 

(a) Untreated 28 10 1 ** 5 E 
(x) Saponin 15 iqu d 
(y) Sucrose monolauric acid 

25 ester 13 iq 12 ^ 

(b) Compound 1 2 10 u A 
£) „ 3 1 ion A 
W » 4 4 lO 10 - 5 A 
( e ) 7 8 10 11 B 



20 



D 25 



40 



r ^ S ^ $r>. m ^ results containe <i in Table 4, in the photographic films 30 
(samples (b) to (e)) impregnated with a compound used in this invention, no or almost 
no formation of static marks was observed and they showed an extremely reduced 
surface resistivity. 

On the other hand, iii the comparison samples (x) and (y) impregnated with' a 
35 known antistatic agent, static marks formed severely and almost no reduction in 35 

resistivity was observed. Furthermore, in the control untreated sample (a), stain-like 
static marks formed on the entire surface of the film. 

EXAMPLE 5 

40 poller 15 CXample illustrates con i oint use of a known surfactant and of an antistatic 

Samples of the radiographic material (containing no antistatic agent) used in 
Example 4^ were immersed for 30 seconds in an aqueous solution of Compound 1 alone 
or admixed with an amphoteric surface-active agent having the following formula: 

CH 3 

QiH^CONE^CH^— N®— CH 3 
I 

CH 2 cooe 

45 and each sample was then dried and tested as in Example 4, the results of which are ^ 

snown as follows: 

Antistatic 
Sample Agent 

50 (a) Untreated 

(b) Compound 1 (1%) 

(c) Compound 1 (0.5%) and 
Amphoteric Surf ace- Active 
Agent (0,25%) 



Static 
Charge 
(volts) 


Surface 
Resistivity 
(ohms) 


Static 
Marks 




2S 
5 


10 12 - 5 
10 l ° 


E 
A 


50 


1 


10* 


A 





10 



10 



9 As is ckar from these results, the sample (c) impregnated with both the polymer u-ed 
in this invention and the amphoteric surface-active agent showed a lower surface 
r^isuvity than that of the sample (b) treated only with the polymer used in this invert 
don. Alio, no static marks were observed with sample (a) or (b) in this Example. 

EXAMPLE 6 

That the polymer used in this invention has an anti-slip property fin addition to an 
d^^ P ^ rty) -^ demonstrated by comparing its effecTo/ ffi ™ 
dynamic faction with that of known antistatic agents 

foUo^Sm^d S : CPeated ^ *** 38 agCDt ' m (I) the 

Compound 1 used in this invention 
Known Antistatic Agent A 



10 



10 




C C17H35 



Na0 3 S 

Known Antistatic Agent B 
C9H19 



CH 2 



15 CgHig^^ 0(CH 2 ) 4 S0 3 Na 

in the concentrations shown in the table below. 

The antistatic coating solutions used above were prepared by adding Antistatic 
Composition I to Binder Composition II so that the content of the effective agent 
b2came 3.4% by weight of tlie binder and then adding the further methanol. 

The coefficient of dynamic friction was measured as follows. The sample was 
° n a % u base, a 20 g steel ball of a diameter of 5 mm was placed on the 
sample and then the coefficient of dynamic friction was determined from the force 
applied to the steel ball when the base was moved at a speed of 0.6 cm/sec The tem- 
perature and ■ tomidity conditions for the measurement were 23 °C and a relative 
25 humidity of 65%. The results obtained are shown in the following table 
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Antistatic 
Agent 

(a) None (control) 

(b) Compound 1 

(c) Antistatic Agent A 
and Compound 1 

(d) Antistatic Agent A 
and Compound 1 

(e) Antistatic Agent B 
and Compound 1 

(f) Antistatic Agent B 
and Compound 1 

(x) Antistatic Agent A 
(y) Antistatic Agent B 



Amount of agent 
(wt,% of binder) 



0 
4 
4 
1 
4 
3 
4 
1 
4 
3 
4 
4 



Coefficient of 
Dynamic Friction 

0.26 
0.26 
0.21 

0.25 

0.23 

0.25 

0.17 
0.20 



nKta .^t dea 5 fr T results shown above, the coefficients of dynamic friction 
obtained by using the polymers used in this invention are larger than^hoTe obS 
by using known antistatic agents alone. Moreover, by using the poC£ K TtoHether^wfth 
anotner antistatic agent, the coefficient of dynamic friction ca^bfLc^eSfd 

WHAT WE CLAIM IS: — 

v Photographic material comprising a support having thereon at least one silver 
hahde hght-sensitive emulsion layer and at least one other laver «M T- 
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r{ r.2 
- r -ci:, 



Y 

c(c,hai z c) A (a; 2 ) y (cij.-. 3 ) z D^M 

R» e re^f f Pn r?* a hydrogea atom or aa g"^ R' represents an alkyl group, 
«ri«n P T a h y dro 6f n f atom ° r a methy! M repr e sen £ a hydrogen atem or a 

5 SSSmJ a'/ ^ ? fK>m ° t0 5 ,°> y «P«««* 0, 2 or 3, and /reorients 0 or 1, 

5 provided that x, y and z are not all simultaneously zero. 5 

2. A photographic material as claimed in Claim 1, in which said polvmer has a 
mean polymerization degree of 2 to 20. poiymer nas a 

degree it tTlO^ ™ ^ Qaim 2 ' m which 1,10 Polymerisation 

10 n lWl"L A P bot °e. ra P^ c mattri »f 35 ^imed m Qaim 1, 2 or 3, in which the or each 

aJkyl group contains 1 to 18 carbon atoms. 10 

value^ofVom' °f^ > maCerial 33 daimed « any of Claims 1 to 4, in which x has a 

I 5 ^ r^' A P^^PWc material as claimed in Claim 1, in which said polymer is any of 
15 the Compounds 1 to 8 described hereinbefore. y 

7. A photographic material as claimed in any preceding claim, in which said 15 

polymer is present in an amount of 0.005 to 2.0 grams per square metre of the surface 

area of said photographic material. 
on ™i J!" A - P hot °8«P hic material as claimed in any of Claims 1 to 7, in which said 
20 polymer is present ,na silver halide emulsion layer of said photographic material. 

9. A photographic material as claimed in any of Claims 1 to 7, in which said 20 
polymer is present in a surface protective layer of said photographic material 

10. A photographic material as claimed in any of Claims 1 to 7, in which said 
polymer is present m the backing layer of said photographic material 

11. A photographic material as claimed in any of Claims 1 to 7, in which said 
ShS^phfSSS." ^ ° n ° f " ******** l a y« of said 25 

- 12. A photographic material as claimed in any of Claims 1 to 7, in which said 
30 SSSX 15 PrCSent m " ^ 0n ** ^ SU PP° rt ° f ^hotoglapmc 

U - A Photographic material as claimed in any preceding claim, wherein the anti- 30 
static polymer is present in a layer comprising a binder ™ 301:1 ^ U 

, .nl* A P^Sraphic material as claimed in Claim 10, wherein the binder is gelatin 
a cellulose derivative or a synthetic polvmer or copolymer. geiatin, 
15. A photographic material as claimed in any preceding claim, wherein another 
anastatic compound is also present in the material. wnerein another ^ 

™>u 16 Jt A P hot °S ra P hic light-sensitive material substantially as hereinbefore described 

sample f S n W or^y y )° ne ° f 1 to 6 ^ *°>* CompaSrjve 

7 nhili, A me 3 hod , of maldn f a Photographic material as claimed in any of Claims 1 to 
L ^ ^eludes the step of coating a solution of the polymer used as the antistatic 40 
agent on the emulsion side or the back side of the material. antistatic w 

a binder 38 " Claim 17, wherein ^ coatIn & soIution ako mdudes 

45 ! <? J,?^ method °* ma king a photographic material as claimed in any of Claims 1 to 

the polyler 15 " 568 a Photographic light-sensitive material* a s o lSL of 45 
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40 
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17 to ° : [ 9 Photogra P hic material prepared by a method as claimed in any of Claims 

21. Photographs or radiographs obtained by imagewise exposing and developing 
a photographic material as claimed in any of Claims 1 to 16 or 20. 
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